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Description 



Field of the Invention 
Background of the Invention 

as therapeutic targets is rapidly superceding ea^S^^ 

biological fur,c.ion or ger,etic disease. wSld be id^n i/eS^^^^ wou 2 thlnTTf ^'f ^ ^ ' 

based on Its genetic map position ''^ ^'^'^''^'^ "^'^l* 1° 'he responsible gene, 

Summary of the Invention 

reco:b;rs.srd:^^^^^ 

25 such polypeptides and polynucleotides Tn Ju^^ZT ? . ""^ ^"'^'^^ '° "'^'hods for using 

ovascular diseases, stroke inS^SrJE^^^^ ° S^'""'^''^ '=""'="^- "^""^V diseases, cardi 

disorders; developments Jiso deTfnc^^^^^^ "Z^r '^'''''^''^ ^'^^^^ '"<^ 

further aspect, the invention rela. "s o Im^fo d^^^^^^ ? --°n9«« o'^^e-. In a 
provided by the invention. andtreatingcondiSsasS^^^^ 

30 In a still further aspect, the invention relates trdrnn,^^ ! Patched-2 imbalance with the identified compounds. 

Patched-2 activity or levels ^"'"'=""9 '"^^^^^^ ^^^o^iated with inappropriate 
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Mud. to. c<»p,|,|„g ita .mho acid !>, s°a?D W 2 " ""^^ P*P.plte 

SEQ ID NO:2 over the entire length of SEQ ID Na2 siS JLn?n, h t TT ^' '° '''^ ^'^''^ °' 

Further peptides of the present inventron incfude fslted nZl rn'" ' P^'vpeptide of SEQ ID NO:2. 
the sequence contained in SEQ ID NO T polypeptides encoded by a polynucleotide comprising 

TherirreroT;^^^^^^^ 

number diseases. Dominant null mutaions irprchld 1 in hu^Jn c^^^^^ k""'^ ''n '° "^^'^'^'^'^ ^^"'^ ^ 

carcir,omas, the commohest fom, of cancer (Johnson e 1 996 S ence JS!: ''''' 

homologue, Npcl causes Niemann-Pick r a rhnloct^r^t ^»°; =>ci0nce, ^72.1668-1671). Mutations in the patched 
in Patched-2 may also caus^ance fand ceTpr^^^^^^ ''T'' " 

sopNIa in teims of ifs invo^emem n Sedgeho! siZ inaT^htTrnrnfo'^ '^'^-^ac.erised in Dro- 
the patched protein family are believed to se^e as JransdS, ? V f ' «'-=53-663). Other members of 
.0 influence Wn. signal transduction Sil r^a^be Lr^^^^^^^^ '""^"^'^ ''^^ ^ "^^'V 

diverse tissues. Although the human Patched 2 prTeinth ahJ, hTlr„ ^ f'? differentiated function in 

terminus is truncated by 490 amino acids, and ^'^^,,^^3 bv lS T'' ''"''^■^ 

imately half the size of mouse Patched-2 This truncatfon reLl^if ^'""^"'^t ""^'""^ ^PProx- 

Sir ;%r =^^^^^^ 
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2 protein. 

These properties are hereinatter referred to as Patched-2 activity or Patched-2 polypeptide activity or -bioloak:al 
act,v.tyofPatched-2-^AIsoincIudedar.or,gstth^^ 

2 po ypeptides, in particular the antigenic and immunogenic activities of the po^peptide of SEQ ID NO 2 Preferablv 
a polypeptide of the present invention exhibits at least one biological activity of Patchqd-2 

Five single nucleotide polymorphisms (SNPs) in human Patched-2 have also been recorded in independent cDNA 
transcripts from different tissues (determined from clones isolated from Marathon-Ready- double-stranded cDNAs]. 
These SNPs are as follows.** 

position 160: C to T Pro to Thr: identified in hypothalamus; 

position 41 7: A to G Glu to GIu; identified in hypothalamus; 

position 65 1 : C to T Ala to Ala: identified in adipocytes; 
position 11 39: A to C Glu to Asp: identified in adipocytes; 
position 1 232: A to G Tyr to Cys: identified in leukaemia tissue. 

The association of the SNPs wrth the tissues indicated are not in any way intended to limit the scope of the inventbn 

D . u- L o ' " o , ouuii.y BBquence may nacaie a high level of variation In tha 

Patched-2 gene in the human population as a whole. vdrianon in me 

nrn2\^,T^^"^^' '^^ ^'^f "^'^ '^^ '"^"^ °' P^°'«i" -^^y be a part of a larger 

protein su h as a precursor or a fusion protein. It is often advantageous to include an additional amino acid sequence 

Siriin? h' °^ ^w""'"' pro-sequences, sequences which aid in purification such as multiple 

histidine residues, or an additional sequence for stability during recombinant production 

The present invention also includes variants of the aforementioned polypetides, that Is polypeptides that vary from 
he referents by conservative amino acid substitutions, whereby a residue is substituted by another with N e cha ac 
ter-stic. Typical such substHutions are among Ala, ^^l, Leu and lie; among Ser and Thr; among the acidic resTd es 
Asp and Glu; among Asn and Gin; and among the basic residues Lys and Arg; or aromatic residues Phe and Tyr 
alTdt^'ny^Srarn.^^"^"'^ " ^'^^ ^"^^ ' -'^-'^^^ -^-"-^d, de,ete/or 

Polypeptides of the present invention can be prepared in any suitable manner Such polypeptides include isolated 

rrJl"'"7 T''''^'' P^lyP^P'i'^es, syn,he,k:al^'pr':^uced poTypeptidef or 

polypeptides producedbyacombinationofthesemethods. Means forpreparing such 

lated ooivnnlltH '"'f '° P°'y""'=l«°'ides. Such polynucleotides include iso- 

erably a least 95% to the ammo acid sequence of SEQ ID NO:2. over the entire length of SEQ ID N0 2 In this regard 
polypeptides which have at least 97% identity are highly preferred, whilst those with at least 98-99% identity are mo^e 

i SioS'/n "'I' ^L"'" '''' '"'"'"^ P^«'«'^«^- polynucleotides include a poly- 

nucleonde comprising the nucleotde sequence contained in SEQ ID NO:l encoding the potypeptide of SEQ ID NO 2 

n!2 H f '^^^'"^ P°'y"'^'=leotides which have at least 97% identity are highly 

ShTgh^Slrrr '''"^ ^' '^^ iden.iX 

Further polynucleotides of the present invention include isolated polynucleotides comprising a nucleotide seouence 
w ,ch has at least 90% identity, preferably at least 95% identity. ,0 SEQ ID NO: , over the entire length o SEqTnO 
T In this regard, polynucleotides which have at least 97% identity are highly preferred, whilst those wUh at least 98-99% 
identHy are morehighlyvreferred, and those with at least 99% identity are mosthighly preferred. Suchpo^^^^^^^^^ 
include a po^nucleo.ide comprising the polynucleotide of SEQ ID N0:1 as well as the polynucleotide of SEqTi^no 1 

The invention also provides polynucleotides which are complementary to all the above described polynucleotides' 

GenlttsTMioe'ZRr^'''^^ 

Genet. 18.104-106, GenBank accession No.AB010833). TTie nucleotide sequence of SEQ ID NO- 1 is a cDNA se 
quence and comprises a polypeptide encoding sequence (nucleotide 67 to 1656) encoding a polypeptide of 529 amino 
acids, t e polypeptide of SEQ ID NO:2. The nucleotide sequence encoding the polypeptL of SEQ D Nofmay be 

ontnSS^^^^ 

contained in SEQ ID NO:1, which, as a result of the redundancy (degeneracy) of the genetic code also encodes the 

Receptor lamily. having homology and/or structural similarity with mouse Patched-2 (Motoyama et al (1998) Nature 
Genet. 18:104J06; GenBank accession No.AB010833). ' ' ® 
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Preferred poVpeptides and polynucleotides of the present invention are expected to have, inter atia similar bio- 
logical functions/properties to their homologous polypeptides and polynucleotides. Furthermore, preferred polypeptides 
and polynucleotides of the present invention have at least one Patched-2 activity. 

The present invention also relates to partial or other polynucleotide and polypeptide sequences which were first 
Identified prior to the determination of the corresponding full length sequences of SEQ ID NO: 1 and SEQ ID NO'2 
Accordingly, in a further aspect, the present invention provides for an isolated polynucleotide which: 

(a) comprises a nucleotide sequence which has at least 75% identity, preferably at least 80% identity more pref- 
erably at least 90% identity, yet more preferably at least 95% identity, even more preferably at least 97-99% identity 
to SEQ ID NO:3 over the entire length of SEQ ID NO:3; 

(b) has a nucleotide sequence which is at least 75% identity, preferably at least 80% identity, more preferably at 
least 90% identity, yet more preferably at least 95% identity, even more preferably at least 97-99% identity, to SEQ 
ID NO:3 over the entire length of SEQ ID NO:3; 

(c) the polynucleotide of SEQ ID NO:3; or 

(d) a nucleotide sequence encoding a polypeptide which has at least 80% identity, preferably at least 90% identity 
more preferably at least 95% identity, most preferably at least 97-99% identity, to the amino acid sequence of SEQ 

as well as the polynucleotide of SEQ ID NO:3. 

The present invention further provides for a polypeptide which: 

(a) connprises an amino acid sequence which has at least 80% identity, preferably at least 90% identity, more 
preferably at least 95% identity, most preferably at least 97-99% identity, to that of the amino acid sequence of 
SEQ ID NO:4 over the entire length of the sequence of SEQ ID NO:4; 

(b) has an amino acid sequence which is at least 80% identity, preferably at least 90% identity, more preferably at 
least 95% identity, most preferably at least 97-99% identity, to the amino acid sequence of SEQ ID NO-4 over the 
entire length of the sequence of SEQ ID NO:4; 

(c) comprises the amino acid sequence of SEQ ID NO:4; and 

(d) is the polypeptide of SEQ ID NO:4; 

as well as polypeptides encoded by a polynucleotide comprising the sequence contained in SEQ ID NO-3 

The nucleotide sequence of SEQ ID NO:3 and the peptide sequence encoded thereby are derived from EST 
(Expressed Sequence Tag) sequences. It is recognised by those skilled in the art that there will inevitably be some 
nucleotide sequence reading errors in EST sequences (see Adams, M.D. etal. Nature 377 (supp) 3, 1 995) Accordingly, 
the nucleotide sequence of SEQ ID NO:3 and the peptide sequence encoded therefrom are therefore subject to the 
same inherent limitations in sequence accuracy Furthermore, the peptide sequence encoded by SEQ ID NO 3 com- 
prises a region of identity or close homology and/or close structural similarity (for example a conservative amino acid 
difference) with the closest homologous or structurally similar protein. 

Polynucleotides of the present invention may be obtained, using standard ctoning and screening techniques, from 
a cDNA library derived from mRNA in cells of human neutrophils, using the expressed sequence tag (EST) analysis 
(Adams, M.D., etal. Science (1991) 252:1651-1656; Adams, M.D. etal.. Nature. (1992) 355-632-634- Adams M D 
etal.. Nature (1995) 377 Supp:3-174). Polynucleotides of the invention can also be obtained from natural sources such 
as genomic DNA libraries or can be synthesized using well known and commercially available techniques 

When polynucleotides of the present invention are used for the recombinant production of polypeptides of the 
present invention, the polynucleotide may include the coding sequence for the mature polypeptide by itself or the 
coding sequence for the mature polypeptide in reading frame with other coding sequences, such as those encoding a 
leader or secretory seqdence. a pre-, or pro- or prepro- protein sequence, or other fusion peptide portions. For example 
a marker sequence which facilitates purificatbn of the fused polypeptide can be encoded. In certain preferred embod- 
iments of this aspect of the invention, the marker sequence is a hexa-histidine peptide, as provided in the pQE vector 
(Qiagen. Inc.) and described in Gentz etal.. Proc Natl Acad Sci USA (1989) 88:821-824. or is an HA tag The poVnu- 
cleotide may also contain non-coding 5" and 3' sequences, such as transcribed, non-translated sequences splicing 
and polyadenylation signals, ribosome binding sites and sequences that stabilize mRNA. 

Further embodiments of the present invention include polynucleotides encoding polypeptide variants which com- 
prise the ammo actd sequence of SEQ ID NO:2 and in which several, for instance from 5 to 10, 1 to 5, 1 to 3, 1 to 2 
or 1 , amino acid residues are substituted, deleted or added, in any combination. 

Polynucleotides which are Identical or have sufficient percent identity to a nucleotide sequence contained In SEQ 
^^J- hybridization probes for cDNA and genomic DNA or as primers for a nucleic acid amplification 

(eg. PGR) reacUon. to isolate full-length cDNAs and genomic clones encoding polypeptides of the present invention 
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and to isolate cDNA and genomic clones of other genes (including genes encoding paratogs from human sources and 
orthologs and paralogs from species other than human) that have a high sequence similarity to SEQ ID NO: 1 . Typically 
these nucleotide sequences are 70% identical, preferably 60% identical, more preferably 90% identical, most preferably 
95% identical to that of the referent. The probes or primers will generally comprise at least 15 nucleotides, preferably, 
at least 30 nucleotides and may have at least 50 nucleotides. Particularly preferred probes will have between 30 and 
50 nucleotides. Particularly preferred primers will have between 20 and 25 nucleotides. 

A polynucleotide encoding a polypeptide of the present invention, including homologs from species other than 
human, may be obtained by a process which comprises the steps of screening an appropriate library under stringent 
hybridization conditions with a labeled probe having the sequence of SEQ ID NO: 1 or a fragment thereof; and isolating 
full-length cDNA and genomic ctones containing said polynucleotide sequence. Such hybridization techniques are well 
known to the skilled artisan. Preferred stringent hybridization conditions include overnight incubation at 4TC in a 
solution comprising: 50% fomriamide, SxSSC (150mM NaCI. 15mf^ trisodium citrate). 50 mM sodium phosphate 
(pH7.6), 5x Denhardl's solution, 10 % dextran sulfate, and 20 microgram/ml denatured, sheared salmon sperm DNA; 
followed by washing the filters in O.lxSSC at about 65*C. Thus the present invention also includes polynucleotides 
obtainable by screening an appropriate library under stingent hybridization conditions with a labeled probe having the 
sequence of SEQ ID NO:l or a fragment thereof. 

The skilled artisan will appreciate that, in many cases, an isolated cDNA sequence will be incomplete, in that the 
region coding for the polypeptide is short at the 5' end of the cDNA. This is a consequence of reverse transcriptase, 
an enzyme with inherently low 'processivity' (a measure of the ability of the enzyme to remain attached to the template 
during the polymerisation reaction), failing to complete a DNA copy of the mRNA template during 1 st strand cDNA 
synthesis. 

There are several methods available and well knovm to those skilled in the art to obtain full-length cDNAs. or 
extend short cDNAs, for example those based on the method of Rapid Amplification of cDNA ends (RACE) (see. for 
example, Frohman et al.. PNAS USA 85, 8998-9002, 1 988). Recent modifications of the technique, exemplified by the 
Marathon technology (Clontech Laboratories Inc.) for example, have significantly simplified the search for longer 
cDNAs. In the Marathon™ technology. cDNAs have been prepared from mRNA extracted from a chosen tissue and 
an 'adaptor' sequence ligated onto each end. Nucleic acid amplification (PGR) is then carried out to amplify the 'missing' 
5' end of the cDNA using a combination of gene specific and adaptor specific oligonucleotide primers. The PGR reaction 
is then repeated using 'nested' primers, that is. primers designed to anneal within the amplified product {typically an 
adaptor specific primer that anneals further 3' in the adaptor sequence and a gene specific primer that anneals further 
5* in the known gene sequence). The products of this reaction can then be analysed by DNA sequencing and a full- 
length cDNA constructed either by joining the product directly to the existing cDNA to give a complete sequence, or 
carrying out a separate full-length PGR using the new sequence information for the design of the 5' primer, 

Recombinant polypeptkies of the present invention may be prepared by processes well known in the art from 
genetically engineered host cells comprising expression systems. Accordingly, in a further aspect, the present invention 
relates to expression systems which comprise a polynucleotide or polynucleotides of the present invention, to host 
cells which are genetically engineered with such expression sytems and to the production of polypeptides of the in- 
vention by recombinant techniques. Gell-f ree translation systems can also be employed to produce such proteins using 
RNAs derived from the DNA constructs of the present invention. 

For recombinant production, host cells can be genetically engineered to incorporate expression systems or portions 
thereof for polynucleotides of the present inventron. Introduction of polynucleotides into host cells can be effected by 
methods described In many standard laboratory manuals, such as Davis et al.. Basic fwlethods in Molecular Biology 
(1986) and Sambrook etal., IVIolecular Cloning: A Laboratory Manual. 2nd Ed.. Cold Spring Harbor Laboratory Press. 
Cold Spring Harbor. N. Y. (1 989). Preferred such methods include, for instance, calcium phosphate transfection, DEAE- 
dextran mediated transfection, transvection. microinjectbn, cationic lipidnnediated transfection, electroporation. trans- 
duction, scrape loading, ballistic introduction or infection. 

Representative exafmples of appropriate ho^ts include bacterial cells, such as Streptococci, Staphylococci. E. coli, 
Streptomyces and Badlius subtilis cells; fungal cells, such as yeast cells and Aspergillus cefts; insect cells such as 
Drosophila S2 and Spodoptera Sf9 cells; animal cells such as CHO, COS, HeLa. C 1 27, 3T3, BHK. NEK 293 and Bowes 
melanoma cells; and plant celts. 

A great variety of expression systems can be used, for instance, chromosomal, episomal and virus-derived sys- 
tems, e.g., vectors derived from bacterial plasmids, from bacteriophage, from transposons, from yeast episomes. from 
insertion elements, from yeast chromosomal elements, from viruses such as baculoviruses, papova viruses, such as 
SV40, vaccinia viruses, adenoviruses, fowl pox viruses, pseudorabies viruses and retroviruses, and vectors derived 
from combinations thereof, such as those derived from plasmid and bacteriophage genetic elements, such as cosmids 
and phagemids. The expression systems may contain control regions that regulate as well as engender expression. 
Generally, any systeni or vector which is able to maintain, propagate or express a polynucleotide to produce a polypep- 
tide in a host caay be used. The appropriate nucleotide sequence may be inserted into an expression system by any 
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o a vanety Of well-known and routine techniques, such as. for example, those set forth in Sambrook Btal Molecular 
Cloning. A Laboratory Manual (supra). Appropriate secretion signals may be incorporated into the desired polypeptide 
to allow secretion of the translated protein into the lumen of the endoplasmic reticulum, the periplasmic space or the 
extracellular environment. These signals may be endogenous to the polypeptide or they may be heterologous signals 
.K . P° yP«P"d9 of the present invention is to be expressed for use in screening assays. It is generally preferred 
that the polypeptide be produced at the surface of the cell. In this event, the cells may be harvested prior to use in the 
screeriing assay. If the polypeptide is secreted into the medium, the medium can be recovered in order to recover and 
purify the polypeptide. If produced intracellularly, the cells must first be lysed before the polypeptide is recovered 

Polypeptides of the present invention can be recovered and purified from recombinant cell cultures by well-known 
metfiods including ammonium sulfate or ethanol precipitation, acid extraction, anion or cation exchange chromatoq- 
raphy. phosphocellulose chromatography, hydrophobic interaction chromatography, affinity chromatography, hydrox- 
ylapatite chromatography and lectin chromatography. Most preferably, high performance liquid chromatography is em- 

pbyedforpurificatlon. Well knownlechnlquesforrefoldingprotelnsmay be employed toregenerateactiveconformation 
when the polypeptide is denatured during Intracellular synthesis, isolation and or purificatwn 

This invention also relates to the use of polynucleotides of the present Invention as diagnostic reagents Detection 
of a mutated forni of the gene characterised by the polynucleotide of SEQ ID NO: 1 which Is associated with a dys- 
.unction W!.. previd8-a diagnostic tool thai can add to. or define, a diagnosis of a disease, or susceptibility to a disease- 
Which results from under-expression. over-expression or altered spatial or temporal expression of the gene Individuals 
carrying mutations in the gene may be detected at the DNA level by a variety of techniques 

Nucleic acids for diagnosis may be obtained from a subject's cells, such as from blood, urine, saliva, tissue biopsy 
or autopsy material The genomic DNA may be used directly for detection or may be amplified enzymatically by using 
PGR or other amplification techniques prior to analysis. RNA or cDNA may also be used in similar fashion Deletions 
and insertions can be detected by a change In size of the amplified product in comparison to the nomial' genotype 
Point mutations can be Identified by hybridizing amplified DNA to labeled Patched-2 nucleotide sequences Perfectly 
matched sequences can be distinguished from mismatched duplexes by RNase digestion or by differences in mettinq 
temperatures. DNA sequence differences may also be detected by alterations in electrophoretic mobility of DNA fraq 
ZTl oTof o ■ °' *^«"^»"""9 agents. -or by direct DNA sequencing (ee. e.g.. Myers et al.. Science (1 985) 

230: 1242)^ Sequence changes at specific locations may also be revealed by nuclease protection assays, such as 
RNase and SI protection or the chemical cleavage method (see Cotton el al., Proc Natl Acad Sci USA (1985) 85- 
4397-4401 ). In another embodiment, an array of oligonucleotides probes comprising Patched-2 nucleotide sequence 
or fragments thereof can be constructed to conduct efficient screening of e.g., genetic mutations. Array technoloqy 
methods are well known and have general applicability and can be used to address a variety of questions in molecular 
C27ri76i?6i?("l 996» ^^"^''^ ^"'^ ^^^^"^ "^"^^'^^ e^a-^P's: M.Chee et ali. Science, 

The diagnostic assays offer a process for diagnosing or determining a susceptibility to the Diseases throuqh de- 
fection of mutation In the Patched-2 gene by the methods described. In addition, such diseases may be diagnosed by 
methods compnsing determining from a sample derived from a subject an abnormally decreased or increased level of 
polypeptide or mRNA. Decreased or increased expression can be measured at the RNA level using any of the methods 
Dni =-r,!^^I^!f '"'""^ quantitatwn of polynucleotides, such as. for example, nucleic acid amplification, for instance 
PGR, HT-PCR, RNase protection, Northem blotting and other hybridization methods. Assay techniques that can be 
used to determine levels of a protein, such as a polypeptide of the present invention, in a sample derived from a host 
are well-l^own to thoseof skill In the art. Such assay methods include radioimmunoassays, competitive-binding assays 
Western Blot analysis and ELISA assays. ay. 
Thus in another aspect, the present invention relates to a diagonostic kit which comprises: 

(a) a polynucleotide ol the present Invention, preferably the nucleotide sequence of SEQ ID NO- 1 or a fraoment 
thereof; ' ' ^ 

(b) a nucleotide sequence complementary to that of (a); 

(c) a poVpeptide of the present Invention, preferably the polypeptide of SEQ ID NO:2 or a fragment thereof or 

(d) an antibody to a polypeptide of the present invention, preferably to the polypeptide of SEQ ID NO.-2. 

It will be appreciated that in any such kit. (a), (b). (c) or (d) may comprise a substantial component. Such a kit will 
be of use in diagnosing a disease or suspectability to a disease, particularly particularly cancer, but also kidney dis- 
eases, cardiovascular diseases, stroke, inflammatoiy disorders, neurological disorders, including alzheimers disease 
and mood disorders; developmental disorders, Including Ptosis, . amongst others. 

The nucleotide sequences of the present invention are also valuable for chromosome localisatton The sequerice 
IS specifically targeted to, and can hybridize with, a particular location on an individual human chromosome The map- 
ping of relevaot^equences to chromosomes according to the present invention Is an Important first step in correlating 
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those sequences with gene asscxiiated disease. Once a sequence has been mapped to a precise chromosomal loca- 
tion, the physical position of the sequence on the chromosome can be correlated with genetic map data. Such data 
are found in, for example. V. McKusick. Mendetian Inheritance in Man (available on-line through Johns Hopkins Uni- 
versity Welch Medical Library). The relationship between genes and diseases that have been mapped to the same 
chromosomal region are then identified through linkage analysis (coinheritance of physically adjacent genes). The 
gene of the present invention niaps to human chromosome 1p34.1-p32.3. 

The differences in the cDNA or genomic sequence between affected and unaffected individuals can also be de- 
termined. If a mutation is observed in some or all of the affected individuals but not in any normal individuals, then the 
mutation is likely to be the causative agent of the disease. 

The nucleotide sequences of the present invention are also valuable for tissue localisation. Such techniques allow 
the determination of expression patterns of the Patched-2 polypeptides in tissues by detection of the mRNAs that 
encode them. These techniques include in situ hybridziation techniques and nucleotide amplification techniques, for 
example PGR. Such techniques are well known in the art. Results from these studies provide an indication of the 
normal functions of the polypeptides in the organism. In addition, comparative studies of the normal expression pattern 
of Patched-2 mRNAs with that of mRNAs encoded by a mutant Patched-2 gene provide valuable insights into the role 
of mutant Patched-2 polypeptides, or that of inappropriate expression of normal Patched-2 ooivoeotides 
Such inappropriate expression may be of a temporal, spatial or simply quantitative nature.The polypeptides of the 
invention or their fragments or analogs thereof, or cells expressing them, can also be used as immunogens to produce 
antibodies immunospecific for polypeptides of the present invention. The term "immunospecific" means that the anti- 
bodies have substantially greater affinity for the polypeptides of the invention than their affinity for other related polypep- 
tides in the prior art. 

Antibodies generated against polypeptides of the present invention may be obtained by administering the polypep- 
tides or epitope-bearing fragments, analogs or cells to an animal, preferably a non-human animal, using routine pro- 
tocols. For preparation of monoclonal antibodies, any technique which provides antibodies produced by continuous 
cell line cultures can be used Examples include the hybridoma technique (Kohler. G. and Milstein, C, Nature (1975) 
256:495-497), the trtoma technique, the human B-cel! hybridoma technique (Kozbor et ai, Immunology Today (1 983) 
4:72) and the EBV-hybridoma technique (Cole ei ai, Monoclonal Antibodies and Cancer Therapy, 77-96, Alan R Liss 
Inc.. 1985). 

Techniques for the production of single chain antibodies, such as those described in U.S. Patent No. 4.946.778, 
can also be adapted to produce single chain antibodies to polypeptides of this invention. Also, transgenic mice, or 
other organisms, including other mammals, may be used to express humanized antibodies. 

The above-described antibodies may be employed to isolate or to identify clones expressing the polypeptide or to 
purify the polypeptides by affinity chromatography. 

Antibodies against polypeptides of the present invention may also be employed to treat the Diseases, amongst 
others. 

In a further aspect, the present invention relates to genetically engineered soluble fusion proteins comprising a 
polypeptide of the present invention, or a fragment thereof, and various portions of the constant regions ol heavy or 
light chains of immunoglobulins of various subclasses (IgG. IgM, IgA. IgE). Preferred as an immunoglobulin is the 
constant part of the heavy chain of human IgG, particularly IgGI. where fusion takes place at the hinge region. In a 
particular embodiment, the Fc part can be removed simply by incorporation of a cleavage sequence which can be 
cleaved with blood dotting factor Xa. Furthermore, this invention relates to processes for the preparation of these 
fusion proteins by genetic engineering, and to the use thereof for drug screening, diagnosis and therapy A further 
aspect of the invention also relates to polynucleotides encoding such fusion proteins. Examples of fusion protein tech- 
nology can be found in International Patent Application Nos. W094/29458 and W094/22914. 

Another aspect of the invention relates to a method for inducing an immunological response in a mammal which 
comprises inoculating the mammal with a polypeptide of the present invention, adequate to produce antibody and/or 
T cell immune response'to protect said animal frgm the Diseases hereinbefore mentioned, amongst others. Yet another 
aspect of the invention relates to a method of inducing immunological response in a mammal which comprises, deliv- 
ering a polypeptide of the present invention via a vector directing expression of the polynucleotide and coding for the 
polypeptide in vivo in order to induce such an immunological response to produce antibody to protect said animal from 
diseases. 

A further aspect of the invention relates to an immunological/vaccine formulatbn (composition) which, when intro- 
duced into a mammalian host, induces an immunological response in that mammal to a polypeptide of the present 
invention wherein the composition comprises a polypeptide or polynucleotide of the present invention. The vaccine 
formulation may further comprise a suitable carrier. Since a polypeptide may be broken down in the stomach, it is 
preferably administered parenlerally (for instance, subcutaneous, intramuscular, intravenous, or intradermal injection). 
Formulations suitable for parenteral administration include aqueous and non-aqueous sterile injection solutions which 
may contain aaU-oxidants, buffers, bacteriostats and solutes which render the formulation instonic with the blood of 
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the recipient; and aqueous and non-aqueous sterile suspensions which may include suspending agents or thickening 
agents. The formulations may be presented in unit-dose or multi-dose containers, for example, sealed ampoules and 
vials and may be stored in a freeze-drled condition requiring only the addition of the sterile liquid carrier immediately 
prior to use. The vaccine formulation may also include adjuvant systems for enhancing the immunogenicity of the 
formulation, such as oil-in water systems and other systems known in the art. The dosage will depend on the specific 
activity of the vaccine and can be readily determined by routine experimentation. 

Polypeptides of the present invention are responsible for one or morebiological functions, including one or more- 
disease states, in particular the Diseases hereinbefore mentioned. It is therefore desirous to devise screening methods 
to Identify compounds which stimulate or which inhibit the function of the polypeptide. Accordingly, in a further aspect, 
the present invention provides for a method of screening compounds to identify those which stimulate or which inhibit 
the function of the polypeptide. In general, agonists or antagonists may be employed for therapeutic and prophylactic 
purposes for such Diseases as hereinbefore mentioned. Compounds may be identified from a variety of sources, for 
example, cells, cell-free preparations, chemical libraries, and natural product mixtures. Such agonists, antagonists or 
inhibitors so-identified may be natural or modified substrates, ligands, receptors, enzymes, etc., as the case may be. 
of the polypeptide; or may be structural or functional mimetics thereof (see Coligan et al., Current Protocols in Immu- 
nology 1 (2):Chapter 5 {1 991 )). 



ig method may simply measui e the binding of a candidaie compounfl to the polypeptide, or to cells 
or membranes bearing the polypeptide, or a fusion protein thereof by means of a label directly or indirectly associated 
with the candidate compound. Alternatively, the screening method may involve competition with a labeled competitor. 
Further, these screening methods may test whether the candidate compound results in a signal generated by activation 
or inhibition of the polypeptide, using detection systems appropriate to the cells bearing the polypeptide. Inhibitors of 
activation are generally assayed in the presence of a known agonist and the effect on activation by the agonist by the 
presence of the candidate compound is obsen^ed. Constitutively active polypeptides may be employed in screening 
methods for inverse agonists or inhibitors, in the absence of an agonist or inhibitor, by testing whether the candidate 
compound results in inhibition of activation of the polypeptide. Further, the screening methods may simply comprise 
the steps of mixing a candidate compound with a solution containing a polypeptide of the present invention, to form a 
mixture, measuring Patched-2 activity in the mixture, and comparing the Patched-2 activity of the mixture to a standard 
Fusion proteins, such as those made from Fc portion and Patched-2 polypeptide, as hereinbefore described, can also 
be used for high-throughput screening assays to identify antagonists for the polypeptide of the present invention (see 
D. Bennett et al, J Mol Recognition. 8:52-58 (1995); and K. Johanson etai, J Biol Chem, 270(1 6): 9459-9471 (1995)). 

The polynucleotides, polypeptides and antibodies to the polypeptide of the present invention may also be used to 
configure screening methods for detecting the effect of added compounds on the production of mRNA and polypeptide 
m cells. For example, an ELISA assay may be constructed for measuring secreted or cell associated levels of polypep- 
tide using monoclonal and polyclonal antibodies by standard methods known in the art. This can be used to discover 
agents which may inhibit or enhance the production of polypeptide (also called antagonist or agonist, respectively) 
from suitably manipulated cells or tissues. 

The polypeptide may be used to identify membrane bound or soluble receptors, if any. through standard receptor 
binding techniques known in the art. These include, but are not limited to. ligand binding and crosslinking assays in 
which the polypeptide is labeled with a radioactive isotope (for instance, 125|), chemically modified (for instance, bioti- 
nylated), or fused to a peptide sequence suitable for detection or purification, and incubated with a source of the putative 
receptor (cells, cell membranes, cell supematants. tissue extracts, bodily fluids), aher methods include biophysical 
techniques such as surface plasmon resonance and spectroscopy. These screening methods may also be used to 
Identify agonists and antagonists of the polypeptide which compete with the binding of the polypeptide to its receptors, 
if any. Standard methods for conducting such assays are well understood in the art. 

Examples of potential polypeptide antagonists include antibodies or, in some cases, oligonucleotides or proteins 
which are closely related to the ligands, substrates, receptors, enzymes, etc., as the case may be. of the polypeptide, 
e.g.. a fragment of the Ifgands, substrates, receptors, enzymes, etc.; or small molecules which bind to the polypeptide 
of the present invention but do not elicit a response, so that the activity of the polypeptide is prevented. 

Thus, in another aspect, the present invention relates to a screening kit for identifying agonists, antagonists, lig- 
ands. receptors, substrates, enzymes, etc. for polypeptides of the present invention; or compounds which decrease 
or enhance the production of such polypeptides, which comprises: 

(a) a polypeptide of the present invention; 

(b) a recombinant cell expressing a polypeptide of the present invention; 

(c) a cell membrane expressing a polypeptide of the present invention; or 

(d) antibody to a polypeptide of the present invention; 

which polypeptide is preferably that of SEQ ID NO:2. 
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It will be appreciated that in any such kit. (a), (b), (c) or (d) may comprise a substantial component 
It wjU be readily appreciated by the skilled artisan that a polypeptide of the present invention may also be used in 
a method for the structure-based design of an agonist, antagonist or inhibitor ol the polypeptide, by: 

(a) determining in the first instance the three-dimensional structure of the polypeptide 

i'nilSSr'"^ three<iimenslonal structure for the likely reactive or binding site(s) of an agonist, antagonist or 

(c) synthesing candidate compounds that are predicted to bind to or react with the deduced binding or reactive 
site; and " 

(d) testing whether the candidate compounds are indeed agonists, antagonists or inhibitors. 

It will be further appreciated that this will normally be an iterative process. 

In a further aspect, the present invention provides methods of treating abnomial conditions such as, for instance 
particularly cancer, but also kidney diseases, cardiovascular diseases, stroke, inflammatory disorders, neurological 
disorders, including alzheimers disease and mood disorders; developmental disorders, including Rosis related to 
either an excess of, or an under-expression of, Patched-2 polypeptide activity 

It the activity of the polypeptide is in excess, several approaches are available. One approach comprises admin- 
ister ng to a subject in need thereof an inhibitor compound (antagonist) as hereinabove described, optionally in com- 
bination with a phamiaceutically acceptable carrier, in an amount effective to inhibit the function of the potypeptide 

Jl^ H rT ■ '""""^ "'"""^ °' '"''P'^''- ^^y^^'- inhibitinga second 

ITl ^"f'^l'^^'l^y^^'y 'he abnormal condition. In another approach, soluble forms of the polypeptides still 
capable of bin^ng the ligand. substrate, enzymes, receptors, etc. in competition with endogenous polypeptide may be 
administered. Typical examples of such competitors include fragments of the Patched-2 polypeptide 

in still another approach, expression of the gene encoding endogenous Patched-a polypeptide can be inhibited 
using expression blocking techniques. Known such techniques involve the use of antisense sequences either intemalhr 
generated or extemallyadministered (see. for example. O'Connor. J Neurochem (1991) 56:560 in Oligodeoxynucle- 
otdes as Anlisense nhibitors of Gene Expression. CHC Press. Boca Raton. FL (1 988)). Alternative^, oligonucleotides 

n 97 > 6°^ T r ''''''' <^^^' ^"^P'^' Nucleic Acids Re! 

(1979) 6.3073. Cooney elal.. Science (1988) 241:456; Dervan etal.. Science (1991) 251:1360). These oligomers can 
be administered perse or the relevant oligomers can be expressed in vivo. Synthetic antisense or triplex oligonucle- 
n^Tr^lTT'^^"^lT'^^''^,'' "^^^^ °' backbones. Examples of the latter include methylphosphonate. phos- 

TZ "f " T^''' ^""^ Such backbones are incorporated in the antisense or triplex oligonu- 

cleotide ,n order to provide protection from degradation by nucleases and are well known in the art. Antisense and 
triplex molecules synthesised with these or other modified backbones also form part of the present invention 
, ^RM A "''^1^"'°" °' PaM-2 polypeptide may be prevented by using ribozymes specific to the Patched- 
2 mRNA sequence. Ribozymes are catalytically act«,e RtMAs that can be natural or synthetc (see for example Usman 

Patch^'i" P mP^A . i"-.^^' '''-''-^ ^y""''"^ ''^ '° 'f>^^'^^»y Cleave 

Pa ched-2 mRNAs at selected positions thereby preventing translation of the Patched-2 mRNAs into functional 

polypepide Ribozymes may be synthesised with a natural ribose phosphate backbone and natural bases, as nomially 
found in RNA molecules. Alternatively the ribosymes may be synthesised with non-natural backbones to provide pro- 
tection from ribonuclease degradation, for example. 2"0-melhyl RNA. and may contain modified bases 

f^or treating abnormal conditions related to an under-expression of Patched-2 and its activity several approaches 

arealso available. Oneapproachcomprisesadministeringtoasubjectatherapeuticallyeflectiveamountolacompound 
which activates a polypeptide of the present invention, i.e., an agonist as described above, in combination with a 
pharmaceutically acceptable carrier, to thereby alleviate the abnormal condition. Alternatively gene therapy may be 
employed to effect the' endogenous production ol Patched-2 by the relevant cells in the subject. For example a poly- 
nucleotide of the inventfon may be engineered for expression in a replication defective retroviral vector, as discussed 
above. The retroviral expression construct may then be isolated and introduced into a packaging cell transduced with 
a retroviral plasmKl vector containing RNA encoding a polypeptide of the present invention such that the packaging 
cell now produces infectious viral particles containing the gene of interest. These producer cells may be administered 
to a subject for engineemg cells in vivo and expression of the poVpeptide in vivo. For an overview of gene therapy 
ihlf M T, T^^ Genetic-basod Therapeutic Approaches, (and references cited 

therein) in Human IWolecular Genetics. T Strachan and A P Read. BIOS Scientific Publishers Ltd (1996) Another 
approach ,s to administer a therapeutic amount of a polypeptide of the present invention in combination with a suitable 
pharmaceutical carrier. 

m a further aspect, the present invention provides tbr pharmaceutical compositions comprising a therapeutfcally 
etfecuve amoun of a polypeptide, such as the soluble form of a polypeptide of the present invention, agonist/antagonist 
peptide or small molecule compound, in combination with a pharmaceutically acceptable carrier or excipient Such 
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carriers include, but are not limited to, saline, buffered saline, dextrose water qlvcerol athanol anH .„,„k- .■ 
thereof. The invention further relates to pham^aceu.ica. packs and Kits con^plinf onl r^.^ on"^^^^^^^ 

Of the present .nventK.n may be ennployed alone or in conjunction with other compounds such as therapZ com! 

The corpposition will be adapted to the route of administratton. for instance by a systemic or an oral route Preferred 
forms of systemic adm.n,stration include injection, typically by intravenous injection Other injection o^ i such as 
subcutaneous, intramuscular, or intraperNoneal. can be used. Altemath^e means for systemic adminisTaSonlnclude 
ransmucosal and ,ransdem,al administration using penetrants such as bile salts or fusidic acids 07™^^ 
IS^T' f --P°""^- o' present invention can be fomiubted in an enter^or atrcl: 

sulated formutetion, oral administration may also be possible. Administration of these compounds may also be tooSl 
and/or localized, in the form of salves, pastes, gels, and the like ^ 

rnn.J!l? ^^^^V^"^^ "^^^""^ °" °' P^P^^e Or Other compounds of the present invention the 

^ute of administration Jhe nature of the formulation, the nature of the subject's condition. anS the juZeToi Z 
attending practitioner. Suitable dosages, however, are in the range of 0. 1 -1 00 ^g/kg of subject WidelarSlL 

rrrZ;rr=%^^^^^^^ 

routines for optimization, as is well understood in the art anocro empirical 

ref^rrriTn'S^' m ''"f""^"' -"dogenously in the subject, in treatment modalities often 

referred to as gene therapy- as described above. Thus, for example, cells from a subject may be engineered wTa 

plasmid vector The cells are then introduced into the subject "sb ui d retroviral 

.PniUn'r"'",^"'^-? l"" P^.'yP^P'''^^ sequences form a valuable information resource with which to identify further 

23 Zsl^r t H "^^ ^^^"^-^ « ---P"'-' readable medium 

and then using the stored data to search a sequence database using well known searching toote. such as those in the 

r!L?hU^'T''°""^''P"'='^9'''''='=°^*9'y''"^'^ 

^I'.ilSl!!"^''?""!.'^' TJ'''' '° ""^^^^'^"^'"9 °' <=srtain terms used frequently hereinbefore 
Antibodies as used herein includes polyclonal and monoclonal antibodies, chimeric, single chain and humanized 

antibodies, as well as Fab fragments, including the products of an Fab or other immunoglobulin expression iSrarl 
isolated- means altered -by the hand of man- from the natural state. If an "isolated- composS onTs^SSce 

TaZv r T " °"9inal environment, or both. For example rpoVn JcSde 

t Jr^T^T " ^ ^ ^ '"'"^ '^^ ^^'"^ polynucleotide or poVpepSe sep! 

arated from the coexisting materials of its natural state is "isolated-, as the term is employed herein """^^^'""'^ 

RMA ^SmT "^■.•^Tok!^ '° polyribonucleotide or polydeoxribonucleotide. whk:h may be unmodified 

RNAorDNA or modified RNAorDNA."Polynucleotides"include, without limitation. Single- and dou 

DNA tha IS a mixture of single- and double-stranded regions, single- and double-stranded RNA anrPNA that is 

LTs.rSri^^S °' ^ ^■^"'^ °' ^^^^le-stranded regions. In addition, "polynucleotide" 

Shi r!l .M^« "^'^'^^ "^'"^ ^"'^ °' ^^'^ wi'^' backbones modified for stabilHy or for 

t^Z^7T- i "'"'"P'"' '"'y'"^^^ "^^^^ ^"'^ bases such as inosine A var 1 

S.iS^^Th7' T'^'r '° ""'^ ■P°'y'^"'=te°tWe- embraces chemically, enzymatfcaffy or meS 

boh^^molified forms of polynucleotidesastypicallyfound in nature, as wallas the chemlcafoJ^ 
2 CSir"' -'^'-'V ^^ort polynucleotides, often^eferred 

h«nHr°'^!!,r ^.1 refers to any peptide or protein comprising two or more amino acids joined to each other by peptide 
t^L nlTd^ P'P*"^:""""^- P^P"^« -Polypeptide" refers to both sflort chains, com^nly Sd 

to as peptides, oligopeptdes or oligomers, and to longer chains, generally referred to as proteins Polypeptides mav 
contain am|no acids other than the 20 gene-encoded amino acids. -Polypeptides" include In^^^^^^^^ 
ified e her by natural processes, such as pos.-translational processing, or by chemical modificatbn t chniTues wh^^^ 
a^ well known in the art. Such modifications are well described in basic texts and in more detailed monographs as 
" 'TT' "^^^ifi--- — r anywhere in a poVpeptide, inclu^mlpopiido 

mcSfS' T° ""'^ °' " appreciated ha, the same type of 

modification may be.present to the same or varying degrees at several sites in a Sen polypeptide Ateo a qiven 
polypeptide^m^ contain many types of modHications, Polypeptides may be branched as a resuTofub^uU nation anS 
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hey may be cychc, mh or without branching. Cyclic, branched and branched cyclic po^peptides may result from post- 
translation natural processes or may be made by synthetic methods. Modifications include acetylation. acylation ADP- 
ribosylation. amidat.on. biotlnylation covalent attachment of flavin, covalent attachment of a heme moiety, covalent 

fnrmS^^^^^ T'''^"°"- "^"^ '^^'"^'hylation, fomiation of covalent cross- 

inks. formation of cystine, formation of pyroglutamate, fom^ylation. gamma^arboxylatlon. glycosylation. GPI anchor 
forma ion. hydroxylation. iodination, methylation, myristoylation. oxidation, proteo^lc processing, phosphorylation 
prenylation, racem^at«n, selenoylation. sulfation. transfer-RNA mediated addition of amino acids to proteL such as 
arginylation. and ubiqu.l.nation (see. for instance. Proteins - Structure and Molecular Properties, 2nd Ed T E Creiqht- 
«nH ProirT^™" and Company, New York, 1993; Wold, F., Post-translational Protein Modifications^' Perspectives 
New Ck ?9aVlL: ^'^ °f ^ B- C. Johnson, Ed., Academic Press, 

«o« 1f 3-Se'fterefa/., Analysis for protein modifications and nonprotein cofactors". Meth Enzymol(1990) 182- 
663:2^2) ^' l^odificatons and Aging", Ann NY Acad Sci (1992) 

,<.,=7^"^"'" *° a polynucleotide or polypeptkfe that differs from a reference polynucleotide or polypeptide but 
retains essential properties. A typical variant of a po^nucleotide differs in nucleotide sequence from another L^r.^r. 
poiynucieotioe. uhanges in the nucleotide sequence of the variant may or may not alter the amino acid sequenceVf 
a polypeptide encoded by the reference polynucleotide. Nucleotide changes may result in amino acid substitutions 
a1 ■ ■ TT^ ^"^ truncations in the polypeptkle encoded by the reference sequence, as discussed 

be ow. Atypical variant of apolypeptide differs in amino acid sequence from another, reference pdypeptide General^ 
deferences are limited so that the sequences of .he reference polypeptide and the variant are closely similar overall 
!uh; H,r"^ "nr"' polypeptide may differ in amino acid sequence by one or more 

on«t H f t ■ ""^ A substituted or inserted amino acid residue may or may not be 

one encoded by the genetic code. A variant of a polynucleotide or polypeptide may be a naturally occurring such as 
an alle ,c variant, orit may be a varant that is not known to occur naturally Non-naturally occurring variants of poly- 
nucleotides and polypeptides may be made by mutagenesis techniques or by direct synthesis 
nn^JS*"^'" """^ ^'^^ ^ '^'^''""^f^'P °f "lo^e polypeptide sequences or two or more poly- 

nuc eotide sequences, as determined by canparing the sequences. In the an, -identity- also means the degree of 
sequence relatedness between polypeptide or polynucleotide sequences, as the case may be, as determined by the 

^ctdirSf bT'".?"?? T "'''""""•y" '^^^"y '^""^'^'^ by known methods, 

Pre s New Yo2 Tc!^? V Molecular Biology. Lesk, A.M.. ed., Oxford University 

S iIiT^ T\ ^"^.T""^' P^'Vecfs, Smith, D.W.. ed., Academic Press, New 

York, 1993, Comptyfer A/ta/ysK of Sequence Data. Part I, Griffin. A.M., and Griffin, H.G., eds., Humana Press New 
Jersey, Sequence Analysis in Molecular Biology, sjon Heinje, G., Academic Press, Br^<i Sequence Analysis 
Pr7/77er;Gnbskov,M. and Devereux, J., eds , M Stockton Press, New York, 1991; and Carillo H andLipman D SIAM 
betwT" l""""' ""'''"^ '° ''^•^""'"^ '^-•''V are designed to g'e theTgest'rS^ch 

nr^/rn^J P '^''"T' '"^T' '° """''"^'"^ ""^ ^''""^"'V ^'^ '"^^'^'^ P"'"i'=^ available computer 

S t are not^ mi^? ''"^P^'^^P^'^'^'" '^^''^"^^ '° determine identity and similarity between two sequences include, 

BLASTP BLASTN, and FASTA (Atschul, S.F. et al., J. Molec. Biol. 215: 403-410 (1990). The BLAST X proqram te 
SSm^ST^r f ^' (BUSTManual. Al.schul, S., elal.. NC8I NLM NIH Beth'^s L mD 
usS^drmine i^^S." "^'^ '''^ ""'-''^ ^"^^^ ^'^-"►^^ -V also be 

Preferred parameters for polypeptide sequence comparison include the following- 
1)Algorithm: Needleman and Wunsch. J. Mol Biol. 48: 443-453 (1970) 
Comparison matrix: BLOSSUM62 from Hentikoff and Hentlkoff. Proc. Natl Acad Sci USA 
89:10915-10919 (1992J ^ 
Gap Penalty: 12 
Gap Length Penalty: 4 

Preferred parameters for polynucleotide comparison include the following: 
1)Algorithm: Needleman and Wunsch. J. Mol Biol. 48: 443-453 (1970) 
Comparison matrix: matches = +10. mismatch = 0 
Gap Penalty: 50 

Gap Length Penalty:.3 Available as: "me 'gap- program from Genetics Computer Group. Madison Wl. These are the 
aeiauit parameters for nucleic acid comparisons. 
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By way of example, a polynucleolide sequence of the present invention may be identical to the reference sequence 
of SEQ ID NO: 1 that is be 100% Identical, or it may include up to a certain integer number of nucleotide alterations 
as compared to the reference sequence. Such alterations are selected from the group consisting of at least one nu- 
cleotide deletion, substitution, including transition and transversion, or insertion, and wherein said alterations may 
occur at the 5 or 3' terminal positions of the reference nucleotide sequence or anywhere between those terminal 
positions, interspersed either individually among the nucleotides in the reference sequence or in one or more contiguous 
groups within the reference sequence. The number of nucleotide alterations is determined by multiplying the total 
number of nucleotides in SEQ ID NO: 1 by the numerical percent of the respective percent identity(divided by 100) 
and subtracting that product from said total number of nucleotides in SEC ID NO: 1. or: 

wherein n„ is the number o) nucleotide alterations, x„ is the total number of nucleotides in SEQ ID NO- 1 and v is for 
instance, 0.70 tor 70%, 0.80 for 80%. 0.85 for 85%, 0.90 for 90%, 0.95 for 95%,etc.. and wherein any non'nteger 
product of x„ and y is rounded down to the nearest integer prior to subtracting it from x„. Alterations of a oolvnucleotide 
sequence encoding the polypeptide of SEQ ID NO:2 may create nonsense, missense or frameshift mutations in this 
coding sequence and thereby alter the polypeptide encoded by the polynucleotide following such alterations 

Similarly, a polypeptide sequence of the present invention may be identical to the reference sequence of SEQ ID 
NO^, that IS be 100% identical, or it may include up to a certain integer number of amino acid alterations as compared 
to the reference sequence such that the % identity is less than 100%. Such alterations are selected from the group 
consisting of at least one amino acid deletion, substitution, including consen/ative and non^jonsen^ative substitution 
or insertion, and wherein said aHerations may occur at the amino- or carboxy4erminal positions of the reference 
polypeptide sequence or anywhere between those terminal positions, interspersed either individually among the amino 
acids in the reference sequence or in one or more contiguous groups within the reference sequence The number of 
amino acid alterations for a given % identity is determined by multipVing the total number of amino acids in SEQ ID 
NO:2 by the numerical percent of the respective percent identity(divided by 100) and then subtracting that product 
from said total number of amino acids in SEQ ID NO:2. or: 

wherein n, is the number of amino acid alterations, x, is the total number of amino acids in SEQ ID NO-2 and v is 
for instance 0.70for 70%, 0,80 for 80%, 0.85 for 85% etc., and wherein any non-integer product of x, and y is rounded 
down to the nearest integer prior to subtracting it from Xg. 

-Homolog- is a generic term used in the art to indicate a polynucleotide or polypeptide sequence possessing a 
high degree of sequence relatedness to a subject sequence. Such relatedness may be quantified by determininq the 
degree of identity and/or similarity between the sequences being compared as hereinbefore described 

Falling within this generic term are the terms "ortholog", meaning a polynucleotide or poVpeptide that is the func- 
tional equivalent of a polynucleotide or polypeptide in another species, and "paralog" meaning a functionally similar 
sequence when considered within the same species. Hence in the rat, for example, a member of the family of serotonin 
receptors is a paralog of the other members of the rat serotonin receptor family 

■Fusion protein- refers to a protein encoded by two. often unrelated, fused genes or fragments thereof In one 
example. EP-A-0 464 discloses fusion proteins comprising various portions of constant region of immunoglobulin mol- 
ecules together with another human protein or pan thereof. In many cases, employing an immunoglobulin Fc region 
as a part of a fusion protein is advantageous tor use in therapy and diagnosis resulting in, for example improved 
phamiacokinetic propei^ies [see. e.g., EP-A 0292 262], On the other hand, for some uses it would be desirable to be 
able to delete the Fc part after the fusion protein has been expressed, detected and purified ' 

All publications, including but not limited to patents and patent applications, cited in this specification are herein 
incorporated by reference as if each individual publication were specifically and individually Indicated to be Incorporated 
by reference herein as though fully set forth. 
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SEQUENCE INFORMATION 
SEQIDNO.l 



CGCHTGGSC 

GAGTCTCTGCJUSCSCXCGG(XU«XUICTCTCCTACTCACATCCATCAX 

GCCCTCGTTCCaiTCCCTTC8CTGC(»QCCTTCrCCCTACX(MCaGCC*T*GT<WTTCMCTC 

GCC6TGATGCTTGTCTTqca«3CCATCCTCAGCCTGGACCTACGGCGGCGCCACT6CCAGC<K:CT^ 

CTCTGCTGCTTCTCCA(ma:CTGCTCT0CT(aG6TGATTCAGATCCTGCCCCAGGAGCT 

GTACCAGTGSQCATTGCaaCCTCACTGCCAOlCTTaUlGCCTTTACCCACrGTSAATO^ 

GT6OraiCCArCCT0CCTCrCCAAGCCeaCCTGGTGCCCCC»CCTTCTeACCCACTG«3«^ 

AGCCCTG(»GGGTCCaCACGGQACCrTCTAGGCCAGGAGaAGGAGACAAGGCAGAAO<KaGCC^^ 

CTOCCCTGTGCCCGCTGGAAICTTGCCCATTTCGCCCGCTATCAfiTTTTCCCC<OT?OT 

GCCAAGGCairCOTGCTGOT0CTCTTT00T0CTCTTCTaOGCCrG*0CCr^^ 

GACGGCCTGGCCCTGACGGATGTGGTOCCTCGCGGaVCaUUSGAGCATGCCTTCCTQ^ 

TACTTCTCCCTOTACGAGOrGGCCCI^GACCC»eGaTGGCTrTOACTAC(KCC^ 

TTTQATCTGCACaGOSCTICAOTTCCCrCAAGGCGOTGCTGCCCCCACCTCCC^ 

TGGCT(K»CTATTACCQCAACTGGCTACAGGGAATCCAGGCTGCCTTTGACCAGGACTSGGOT 

ATC^CCCSCCACTCOTACCGaULTQGCTCTaAGGATGGGGCCCTGQCCTACAAGCTGCTCATCCAGACT 

GACGCCC»GaAGCCTCTOGATTrCAOCCAGCT(MCCACAAGGAAGCrOGrG<aCAGAGAGGaACTGATTCC^ 

CCCGAaCTCTTCTACATaGaaCTaACCGTGTGGaTGAG<»GTGACCCCCTGGGTCTGGCAGCCTCACAOGCC 

AACTTCTACCCCCCACCTCCTGAATGGCTGCACGAavAATAC<»<»CCACG<XraaAaAACOT^ 

CCAGCTC»GCCCTTGQAGTTTGCCCAGTTCCCCTTCCTGCTGCGTGGCCTCCAGAAGACTGC»GACT^ 

GAGGCCATCGAGCGGGCCCaGOCAGCAT6CGCAGA6GCCGGCCAGGCTGGGGTGCACGCCTACa:CAGCGaC' 

TCCCCCTTCCTCTTCTGGOAACAGTATCTGGGCCTGCGGCGCTGCTTCCTCCIGGCCOTCTG^^^^ 

GTOTGCACTTTCCTCGTCTOTGCTCTGCTaCTCCTCAACCCCTGGATGGCTGQCCTCATAOTOAOTGC^ 

AaSAGTGGGOACaGAGACACCCCACCerTCCCTGCCCAGCCrGrCATCCCTCCTGCCAGGAOCCCTCT^ 

GCCCTGTCTCCCTCAGGTGCTGOTCCTGGCGATGATGACAGrGaAACTCTTTGGTATttTOGOATCC^^ 

CATCAAOCTOAGTOCCATCCCCQTGGrGArcCTTGTGGCCTCTGTAGGCATTGOCGTTGAOTTCAaiOTCCA 

CaTGQCTCTGGTGAGCACGCGCArCCCGGGGAGGGACCAATCAGCTGATTCAGTATTCWlttCATATT^ 

AAGCCCCTACTATGTGCTAGGTACTATTTAAGAATTTGGGCTGGGTGGACGTGGTGGCTCATTCCrGTAGTC 

CCAGCGCTrrGGGAGGCCGAGOCGGGTOGATACCIGAGGTAGGAAGTTCGAGACCAGCCTOGCCAACATGOT 
GAAACCCTTOTCTT^A 



SEQ ID NO:2 

MGECLQRTGTSWLTS 



INNMAAFLMAALVPIPALRAFSLQAAIWGCTFVAVMLVFPAILSLDLRRRHCQRL 



DVLCCFSSPCSAQVIQrLPQELGDGTVPVGIAHLTATVQAFTHCEASSQHVVTILPP( 



QAHLVPPPSDPLGS E 
liFGALLGLSLYGATL 

VQDGLALTDWPRGTKEHAFLSAQLRYFSLYEVALVTQGGFTJYAHSQRALFDLHQRFSSLKAVLPPPArOAP 



LFSPGGSTRDL^QEEETRQKAACKSLPCARWNLAHFARYQFAPLLLQSHAKAIVLVLFGALLGLSLYGATL 
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RTWUrnfRNWLMIQAAFDQDWASGRITMSYRNGSEIXSALAyKli 

IPPBLFVMGLTVWSSDPI/3IJU^QANFYPPPPEWIJffiKYDTTGEm,RIPPAQPLEPAQFPFI^RGUjKTM^ 

FVEAIEGARAACAEAGQAGVHAYPSGSPFLFWEQYI/3U«CFLIAVCrLLVCTFL^^ 
ACRSGDRDTPPFPAQPVIPPARSPL 



SEQroN0:3 

ctgtcctggcaggagcgcatgggcgagtgtctgcagcgcacgggcaccagtgtcgtactcacatccatc... 
aacatggccgccttcctcatggctgccctcgttcccatccctg^ctgc^cc?tcLc" 

SEQ ID NO:4 



DB Lookup gnl|P10|e254399 

Gene Name (X98883) patched protein [Danlo reriol 
Strand 



Identity 35/46 » 76.09% 
Positives 41/46 o 39.13% 

Relative Position of Alignment: 
1 I 



>| 436 



HNFIR49: 1 I^WQBIW;ECI^RTXrrSVVLTSINKMAAnj4AALVPIPA^ 46 

Patched (DanlD T^^ir.^ c * O+O'^-RTCTSV LTS+NNM AF MAALVPIPALRAFSLQ 

Patched (Danlo rerto) : SI2 IPFKERTGDCIJUITCTSVALTSVNNMIAPF>«AALV^ 557 

SEQ ID N0:4 refers to sequence labelled HNFIR49 
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Annex to the description 



SEQUENCE LISTING 

il) GENERAL INFORMATION 



20 



25 



(i) APPLICANT: StaithKiine feecham pic 

(ii) TITLE OF THE INVENTIONi Novel compounds 

(iii) NUMffiR OF SEQUENCKft 6 

(iv) OORBESPONDENCE ADDPESSt 

(A) ADDRESSEE: SitithKline teecham 

(a Sr^ET: New Horizons Court, Great West Itoad 

(C) CITY: Brentford 

(D) STATE: 

(E) OODNTpy: UK 

(F) ZIP: TW8 9ET 



30 iv) OOMPDTER FEADA ELE FOret 

(A) MEDIUM TYPE: Diskette 
iB OOMPUTEft I&l CompaUble 
(C) OPERATING SYSTEM: DOS 

SOrrWAPE: FastSEQ for Windows Versi 

(vi) CURRENT APPLICATION DATA: 
(A) APPLICATION NUMffift 

to 

i B FILING DATE: 
(C) CLASSIFICATIONt 



$0 



(vii) PRIOR APPLICATION DATA: 
U) APPLICATION NUMffift 
( W FILING DATE: 



aii) ATTORNEY/AGEWr INFORMATIOM 
(A) MAME: C6nnell, Chris 
iB REGISTRATION NUMffi ft 
iC) REFERENCE/DOCKET HUM HI ft ' GH30311 
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(ix) TELECOMMUNICATION INFORMATION: 
(A) TELEPHONE: 018 X-975 2000 
( EB TELEFAX: 0181-9756294 
(C) TELEX: 



(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 2032 base pairs 
( EP TYPE: nucleic acid 

( C) ST RAnDED NE 5S s i ngl e 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(Ki) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 



CCACTTTGAC AOGGCCCCTC CCTTCTGACC TGAGGGCAGG TCCCCACTCr CrcCFGGCAG 60 
GAGOGCATGG GOGAGTGTCT GCAGOGCAOG GGCACCACTG TCGTACrCAC ATCCATCAAC 120 
AACATGGCOG CCTTCCTCAT GGCTGCCCFC GTTCCCATCC CTGOGCFGCG AGCCTTCTCC 
CTACAGGOGG CCATACTGGT TGGCTGCACC TTTGTAGCCC TGATGCTTGT CTTCCCAGCC 
.ATCCTCAGCC TGGACCTAOG GOGGOGCCAC TGCCAGOGCC TTGATGTGCT CTGCTGCTTC 
TCCAGTCCCT GCTCrGCTCA 6CTGATTCAG ATCCTGCCCC AGGAGCTGGG GGACGGGACA 
GTACCAGTGG GCATTGCCCA CCFCACTGCC ACAGTTCAA6 CaTTACCCA CrCTGAAGCC 
AGCAGCCAGC ATGTGCTCAC CATCCTGCCT CCCCAAGCCC ACCTGGTGCC CCCACCTTCr 
GACCCACTGG GCFCTGAGCr CTTCAGCCCT GGAGGGTCCA CACGGGACCT TCIAGGCCAG 
GAGGAGGAGA CAAGGCAGAA GGCAGCCTGC AAGTCCCTGC CCTGTGCCCG CPCGAATCTT 
GCCCATTTCG CCOGCTATCA GTTTGCCCOG TTGCTGCTCC AGTCACATGC CAAGGCCATC 
GTGCFGGTGC TCTTTGGTGC TaTCTGGGC CTGAGCCTCr ACGGAGCCAC CTTGGTGCAA 
GAOGGCCTGG CCCTGACGGA TGTGGTGCCr OGGGGCACCA AGGAGCATGC CTTCCTGAGC 
GCCCACCrCA GGTACTTCTC CCTGrAOGAG GTGGCCCTGG TGACCCAGGG TGGCTTTGAC 
TAOGCCCACT CCCAAOGO^C CCTCTTTGAT CTGCACCAGC GCTTCAGFTC CCTCAAGGCG 
GTGCTGCCCe CACOGGCCAC CCAGGCACCC OGCACCTGGC TGCACTATTA COGCAACTGG 
CTACAGGGAA TCCAGGCTGC CTTTGACCAG GACrCGGCTT CTGGGCGCAT CACCCGCCAC 
TOGTACOGCA ATGGCrCFGA GGATGGGGCC CrGGCCFACA AGCTGCTCAT CCAGACTGGA 
GAOGCCCAGG AGCCTCTGGA TTTCAGCCAG CTGACCACAA GGAAGCTGGT GGACAGAGAG 
GGACTGATTC CACCO^AGCr CTTCTACATG GGGCTGACOG TGTGGCTGAG CAGTGACCCC 
CTGGCTCrGG CAGCCTCACA GGCCAACTTC TACCCCCCAC CTCCTGAATG GCTGCACGAC 
AAATAOGACA CCAOGGGGGA GAACCTTOGC ATCCCGCCAG CTCAGCCCTT GGACTTTGCC 



180 
240 
300 
360 
4 20 
480 
540 
600 
660 
7 20 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
13 20 
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10 



IS 



20 



2S 



35 



40 



CAGTTCCCCr TCCTGCTGCC TGGCCTCCAG AAGACTGCAG ACTTTGTGGA GGCCATCGAG 
GGGGCCOGGG CAGCATGCXSC AGAGGCOGGC CAGGCTGGGG TGCACGCCTA CCCaGCGGC 
TCCCCCTTCC TCrrCTGGGA ACAGTATCTG GGCCTGOGGC GCTGCTTCCT GCTGGCajrC 
TGCATCCTGC TGGIGTGCAC TTTCCTCCTC TCTGCrCTGC TGCTCCTCAA CCCCTGGATG 
GCTGGCCrCA TAGTGAGTGC TTGCAGGAGT GGGGACAGAG ACACCCCACC CTTCCCTGCC 
CAGCaGTCA TCCCrCCTGC CAGGAGCCCT CTGTGAGCCC TGTCrCCCTC AGGTGCTGGT 
CCTGGOGATG ATGACAGTGG AACTCTTTGG TATCATGGGA TCCCTGGACA TCAAGCTGAG 
TGCCATCCCC CTGGTGATCC TTGTGGCCTC TGTAGGCATT GGCGTTGAGT TCACAGTCCA 
OGTGGCrCTG GTGAGCAOGG GCATCCCGGG GAGGGACCAA TCAGCTGATT CAGTATTCAA 
CACATATTGT TCAAGCCCCT ACTATGTGCT AGGTACTATT TAAGAATTTG GGCTGGGTGG 
AOrrGGTGGC TCATTCCTGT AGTCCCXGOG CTTTGGGAGG COGAGGOGGG TGGATACCTG 

AGGTAGGAAG TTOGAGACCA GCCTGKrrxi r»T<?r,.o... . . 

™«.™» ".v-vanjl L-'iT TA 

(2) INFOSMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISriCa 
(A) LENGTR- 529 amino acids 
( B TYPE: amino acid 

(C) STEAHDEDbESa single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 
Met Gly Glu Cys Leu Gin Arg Thr Gly Thr Ser Val Val Leu Thr Ser - 

He Asn Asn Met Ala Ala Phe Leu Met Ala Ala Leu Val Pro He Pro 

20 -jc 

2S 30 

Ala Leu Arg Ala Phe Ser Leu Gin Ala Ala lie Val Val Gly Cy, Thr 



Phe val Ala val Met Leu Val Phe Pro Ala He Leu Ser Leu Asp Leu 

'° » 60 

Arg Arg Arg His Cys Gin Arg Leu A.p Val Leu O,. Cys Phe Ser Ser 
S5 ' 70 _ 75 

Pro CV3 ser Ala Gin Val Xle Gin lie Leu Pro Gin Glu Leu Gly L^p 



SS 



»0 



95 



Gly Thr val Pro Val Gly He Ala His Leu Thr Ala Thr Val Gin 
Phe Thr His CVS Glu Ala Ser Ser Gin Hia Val Val Thr He Leu P. 



Ala 



1380 

1440 

1500 

1560 

16 20 

1680 

1740 

1800 

1860 

1920 

1980 

2032 



115 



120 



125 
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20 



25 



30 



35 



40 



45 



SO 
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Pro Gin Ala His Leu Val Pro Pro Pro Ser Asp Pro Lau Gly s«r Glu 



130 



135 



140 



Leu Phe ser Pro Gly Gly Ser Thr Arg Asp Leu Leu Gly Gin Glu Glu 



153 



160 



Glu Thr Arg Gin Lys Ala Ala 0,s Ly, Ser Leu Pro cys Ala Arg Trp 

170 

Asn Leu Ala His Phe Ala Arg Tyr Gin Phe Ala Pro Leu Leu Leu Gin 

180 185 
ser His Ala Lys Ala He Val Leu Val Leu Phe Gly Ala Leu Leu Gly 

195 200 205 

Leu ser Leu Tyr Gly Ala Thr Leu Val Gin Asp Gly Leu Ala Leu Thr 

215 220 
Asp val val Pro Arg Gly Thr Lys Glu His Ala Phe Leu Ser Ala Gin 



225 



230 



235 



240 



Leu Arg Tyr Phe Ser Leu Tyr Glu Val Ala Leu Val Thr Gin Gly Gly 



245 



250 



255 



Phe ASP Tyr Ala His Ser Gin Arg Ala Leu Phe Asp Leu His Gin Arg 



260 



265 



270 



Phe ser Ser Leu Lys Ala Val Leu Pro Pro Pro Ala Thr Gin Ala Pro 



275 



280 



295 



Arg Thr Trp Leu His Tyr Tyr flrg Asn Trp Leu Gin Gly He Gin Ala 



290 



295 



300 



Ala Phe Asp Gin Asp Trp Ala Ser Gly Arg He Thr Arg His Ser Tyr 



305 



310 



Tyi 

3" 320 
Arg Asn Gly Ser Glu Asp Gly Ala Leu Ala Tyr Lys Leu Leu He Gin 

325 330 
Thr Gly ASP Ala Gin Glu Pro Leu Asp Phe Ser Gin Leu Thr Thr Arg 

3,5 350 
Lys Leu Val Asp Arg Glu Gly Leu He Pro Pro Glu Leu Phe Tyr Met 



355 



360 



365 



Gly Leu Thr Val Trp Val Ser Ser Asp Pro Leu Gly Leu Ala Ala Ser 



370 



375 



380 



Gin Ala Asn Phe Tyr Pro Pro Pro Pro Glu Trp Leu His Asp Lys Tyr 



385 



390 



395 



400 



Asp Thr Thr' Gly Glu Asn Leu He Pro Pro Ala Gin Pro Leu Glu 



405 



410 



415 



Phe Ala Gin Phe Pro Phe Leu Leu Arg Gly Leu Gin Lys Thr Al 



4 20 



a Asp 



425 



430 



Phe val Glu Ala He Glu Gly Ala Arg Ala Ala cys Ala Glu Ala Gly 
Gin Ala Gly Val His Ala Tyr Pro Ser Gly Ser Pro Phi Leu Phe Trp 
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10 



IS 



«5 ,eo 

Glu Gin Tyr Leu Gly Leu Arg Arg cys Phe leu Leu Ala Val Cys He 
«5 470 „5 

Leu Leu Val Cys Thr Phe Leu Val cys Ala Leu Leu Leu Leu Asn Pro 

Trp Mot Ala Gly Leu He Val Ser Ala Cys Arg Ser Gly Asp Arg Asp 

500 505 
Thr Pro Pro Phe Pro Ala Gin Pro Val lie Pro Pro Ala Arg Ser Pro 
5" 520 525 

Leu 



20 



25 



30 



35 



(2) INFOKMATION FOR SEQ ID NO: 3: 

(1) SEQUENCE CHARACTERISriCa 
(A) LENGTH: 138 base pedis 
TYPE: nucleic acid 

(C) ST RAlCEDNESa single 

(D) TOPOLOGY: linear 

fix} MOLECULE TYPE: cDNA 

ixi] SEQUENCE DESCRIPTION: SEQ ID NO: 3: 



CrGTCCTGGC AGGAGC^CAT GGGa;.GTGT CTGCAGOGCA CGGGCACCAG TGTC^ACrC 60 
l'^!™!!^ ^^CATGGC OGCOTCCTC ATGGCTGCCC TCGTTCCCAT CCCTGCGCrG . 120 

138 



OGAGCCTTCT CCCTACAG 

(2) INFORMATION FOR SEQ ID NO: A 



iX) SEQUENCE CHARACTERISriCS: 
(A) LENGTH: 46 base pairs 
( » TYPE: nucleic acid 

45 

(C) STRANDEDNESS: single 
(D,) TOPOLOGY: linear 

so <ii> MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

55 LSWQEBMGEC LQRTCTTSVVL TSINNMAAFL MAALVPIPAL RAFSLQ 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION 
(i) APPLICANT: SmithKline Beecham pic 

(ii) TITLE or THE INVENTION: Novel compounds 

(iii) NUMBER OF SEQUENCES: 4 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: SmithKline Beecham 

(B) STREET: New Horizons Court, Great West Road 

(C) CITY: Brentford 

(D) STATE: 

(E) COUNTRY: UK 

(F) ZIP: TWe 9ET 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Diskette 

(B) COMPUTER: IBM Compatible 

(C) OPERATING SYSTEM: DOS 

(D) SOFTWARE: FastSEQ for Windows Version 2.0 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 



(viii) ATTORNEY /AGENT INFORMATION: 



20 



EP 0 879 888 A2 



s (A) NAME: Connell, Chris 

(B) REGISTRATION NUMBER: 

(C) REFERENCE/ DOCKET NUMBER: GH30311 

'0 (ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 0181-9752000 

(B) TELEFAX: 0181-9756294 

(C) TELEX: 



(2) INFORMATION FOR SEQ ID N0:1: 

<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2032 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 

(Xi) SEQUENCE DESCRIPTION: SEQ ID N0:1: 



CCACTTTGAC ACGGCCCCTC CCTTOTGACC TGAGGGCAGG TCCCCACTCT GTCCTGGCAG 60 

GAGCGCATGG GCGAGTGTCT GCAGCGCACG GGCACCAGTG TCGTACTCAC ATCCATCAAC 120 

AACATGGCCG CCTTCCTCAT GGCTGCCCTC GTTCCCATCC CTGCGCTGCG AGCCTTCTCC 180 

CTACAGGCGG CCATAGTGGT TGGCTGCACC TTTGTAGCCG TGATGCTTGT CTTCCCAGCC 24 0 

ATCCTCAGCC TGGACCTACG GCGGCGCCAC TGCCAGCGCC TTGATGTGCT CTGCTGCTTC 300 

TCCAGTCCCT GCTCTGCTCA GGTGATTCAG ATCCTGCCCC AGGAGCTGGG GGACGGGACA 360 

GTACCAGTGG GCATTGOCCA CCTCACTGCC ACAGTTCAAG CCTTTACCCA CTGTGAAGCC 420 

AGCAGCCAGC ATGTGGTCAC CATCCTGCCT CCCCAAGCCC ACCTGGTGCC CCCACCTTCT 480 

GACCCACTGG GCTCTGAGCT CTICAGCCCT GGAGGGTCCA CACGGGACCT TCTAGGCCAG 540 

GAGGAGGAGA CAAGGCAGAA GGCAGCCTGC AAGTCCCTGC CCTGTGCCCG CTGGAATCTT 600 

GCCCATTTCG CCCGCTATCA GTTTGCCCCG TTGCTGCTCC AGTCACATGC CAAGGCCATC 660 

GTGCTGGTGC TeTTTGGTGC TCTTCTGGGC CTGAGCCTCT ACGGAGCCAC CTTGGTGCAA 720 

GACGGCCTGG CCCTGAOGGA TGTGGTGCCT CGGGGCACCA AGGAGCATGC CTTCCTGAGC 780 

GCCCAGCTCA GGTACTTCTC CCTGTACGAG GTGGCCCTGG TGACCCAGGG TGGCTTTGAC 840 

TACGCCCACTCCCAACGCGC CCTCTTTGAT CTGCACCAGC GCTTCAGTTC CCTCAAGGCG 900 

GTGCTGCCCC CACCGGCCAC CCAGGCACCC CGCACCTGGC TGCACTATTA CCGCAACTGG 960 

CTACAGGGAA TCCAGGCTGC CTTTGACCAG GACTGGGCTT CTGGGCGCAT CACCGGCCAC 1020 
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10 



TCGTACCGCA ATGGCTCTGA GGATGGGGCC CTGGCCTACA AGCTGCTCAT CCAGACTGGA 1080 

GACGCCCAGG AGCCTCTGGA TTTCAGCCAG CTGflCCACAA GGAAGCTGGT GGACAGAGAG 1140 

GGACTGATTC CACCCGAGCT CTTCTACATG GGGCTGACCG TGTGGGTGAG CAGTGACCCC 1200 

CTGGGTCTGG CAGCCTCACA GGCCAACTTC TACCCCCCAC CTCCTGAATG GCTGCACGAC 1260 

AAATACGACA CCACGGGGGA GAACCTTCGC ATCCCGCCAG CTCAGCCCTT GGAGTTTGCC 1320 

CAGTTCCCCT TCCTGCTGCG TGGCCTCCAG AAGACTGCAG ACTTTGTGGA GGCCATCGAG 1380 

GGGGCCCGGG CAGCATGCGC AGAGGCCGGC CAGGCTGGGG TGCACGCCTA CCCCAGCGGC 14 40 

TCCCCCTTCC TCTTCTGGGA ACAGTATCTG GGCCTGCGGC GCTGCTTCCT GCTGGCCGTC 1500 

IS TGCATCCTGC TGGTGTGCAC TTTCCTCGTC TGTGCTCTGC TGCTCCTCAA CCCCTGGATG 1560 

GCTGGCCTCA TAGTGAGTGC TTGCAGGAGT GGGGACAGAG ACACCCCACC CTTCCCTGCC 1620 

CAGCCTGTCA TCCCTCCTGC CAGGAGCCCT CTGTGAGCCC TGTCTCCCTC AGGTGCTGGT 1680 

CCTGGCGATG ATGACAGTGG AACTCTTTGG TATCATGGGA TCCCTGGACA TCAAGCTGAG 1740 

?0 TGCCATCCCC GTGGTGATCC TTGTGGCCTC TGTAGGCATT GGCGTTGAGT TCACAGTCCA 1800 

CGTGGCTCTG GTGAGCACGG GCATCCCGGG GAGGGACCAA TCAGCTGATT CAGTATTCAA 1860 

CACATATTGT TCAAGCCCCT ACTATGTGCT AGGTACTATT TAAGAATTTG GGCTGGGTGG 1920 

ACGTGGTGGC TCATTCCTGT AGTCCCAGCG CTTTGGGAGG CCGAGGCGGG TGGATACCTG 1980 

AGGTAGGAAG TTCGAGACCA GCCTGGCCAA CATGGTGAAA CCCTTGTCTT TA 2032 

(2) INEt)RMATrON FOR SEQ ID NO: 2: 



25 



30 



35 



06. 



45 



SO 



ss 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 529 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

> Met Gly Glu Cys Leu Gin Arg Thr Gly Thr Ser Val Val Leu Thr Ser 
1 5 10 15 

lie Asn Asn Met Ala Ala Phe Leu Met Ala Ala Leu Val Pro He Pro 

'20 25 30 

Ala Leu Arg Ala Phe Ser Leu Gin Ala Ala He Val Val Gly Cys Thr 

3S 40 45 

Phe Val Ala Val Met Leu Val Phe Pro Ala He Leu Ser Leu Asp Leu 

50 55 60 

Arg Arg Arg His Cys Gin Arg Leu Asp Val Leu Cys Cys Phe Ser Ser 
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65 



70 



75 



80 



Pro Cys Ser Ala Gin Val He Gin He Leu Pro Gin Glu Leu Gly Asp 

85 90 95 

Gly Thr Val Pro Val Gly He Ala His Leu Thr Ala Thr Val Gin Ala 

100 105 
Phe Thr His Cys Glu Ala Ser Ser -Gin His Val Val Thr He Leu Pro 

lis 125 
Pro Gin Ala His Leu Val Pro Pro Pro Ser Asp Pro Leu Gly Ser Glu 
130 135 uo 

Leu Phe Ser Pro Glv Glv Spr Thr- n„« t... r ... 

- " "-^ "'^H A'cu ajcu oxy bin b'lu Giu 

150 155 - 

Glu Thr Arg Gin Lys Ala Ala Cys Lys Ser Leu Pro Cys Ala Arg Trp 

165 no 175 

Asn Leu Ala His Phe Ala Arg Tyr Gin Phe Ala Pro Leu Leu Leu Gin 

180 185 igo 

Ser His Ala Lys Ala He Val Leu Val Leu Phe Gly Ala Leu Leu Gly 

195 200 205 

Leu Ser Leu Tyr Gly Ala Thr Leu Val Gin Asp Gly Leu Ala Leu Thr 

210 215 
Asp val Val Pro Arg Gly Thr Lys Glu His Ala Phe Leu Ser Ala Gin 



225 



230 



235 



240 



Leu Arg Tyr Phe Ser Leu Tyr Glu Val Ala Leu Val Thr Gin Gly Gly 



245 



250 255 
Phe Asp Tyr Ala His Ser Gin Arg Ala Leu Phe A:,p Leu His Gin Aro 
260 265 



270 



Phe ser Ser Leu Lys Ala Val Leu Pro Pro Pro Ala Thr Gin Ala Pro 



275 



280 



285 



Arg Thr Trp Leu His Tyr Tyr Arg Asn Trp Leu Gin Gly He Gin Ala 



290 



295 



300 



Ala Phe Asp Gin Asp Trp Ala Ser Gly Arg He Thr Arg His Ser Tyr 



305 



310 



315 



320 



Arg Asn Gly Ser Glu Asp Gly Ala Leu Ala Tyr Lys Leu Leu He Gin 

— "° 335 

Thr Gly Aap Ala Gin Glu Pro Leu Asp Phe Ser Gin Leu Thr Thr Arg 

340 345 350 

Lys Leu Val Asp Arg Glu Gly Leu lie Pro Pro Glu Leu Phe Tyr Met 



355 



360 365 
Gly Leu Thr Val Trp Val Ser Ser Asp Pro Leu Gly Leu Ala Ala Ser 
370 375 



380 
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10 



15 



20 



25 



Gin Ala 
385 

Asp Thr 

Phe Ala 

Phe Val 

Gin Ala 
450 
(iiu Gin 
465 

Leu Leu 
Trpjwe^ 
Thr Pro 
Leu 



Asn Phe Tyr Pro Pro Pro Pro Glu Trp Leu His Asp Lys Tyr 

395 400 
Thr Gly Glu Asn [Le^ Arg lie Pro Pro Ala Gin Pro Leu Glu 
405 

Gin Phe Pro Phe Leu Leu Arg Gly Leu Gin Lys Thr Ala Asp 

«0 425 430 

Glu Ala He Glu Gly Ala Arg Ala Ala Cys Ala Glu Ala Gly 
"5 445 
Gly Val His Ala Tyr Pro Ser Gly Ser Pro Phe Leu Phe Trp 

455 460 
Tyr Leu Gly Leu Arg Arg Cys Phe Leu Leu Ala Val Cys lie 
<70 475 480 

Val Cys Thr Phe Leu Val Cys Ala Leu Leu Leu Leu Asn Pro 

^85 490 
Ala Gly Leu He Val Ser Ala Cys Arg Ser Gly Asp Arg Asp . 

SOO 505 510 

Pro Phe Pro Ala Gin Pro Val lie Pro Pro Ala Arg Ser Pro 
515 520 525 



(2) INFORMATION FOR SEQ ID N0:3: 

(i( SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 138 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



4S 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:3i 



CTGTCCTGGC ;VGGAGCGCAT GGGCGAGTGT CTGCAGCGCA CGGGCACCAG T6TCGTACTC 60 
ACATCCATCA ACAACATGGC CGCCTTCCTC ATGGCTGCCC TCGTTCCCAT CCCTGCGCTG 120 

CGAGCCTTCT CCCTACAG 

50 138 
(2) INFORMATION FOR SEQ ID N0:4: 



55 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4 6 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:4: 

Ser Trp Cln Glu Ar. Met Cly Clo Cys Leu Gin Arg Thr Cly Thr 

^ 10 
v.. ^ 3„ „. 



2° 25 
Ma Uu Val P.0 He Pro Ala Leo Ar, Phe Ser .eu H 

45 



30 Claims 

1. An isolated poVpeptide comprising an amino acid sequence which has at least q?=/ irion,. . • 
sequence of SEQ ID N0:2 over the entire length of of SEQ ID NQ2 ^ '^^ """'^ 

- 2. An isolated poVpep.ide as Calmed In claim 1 1n which the amino acid sequence has a. least 98% ident«y. 

3. The polypeptide as claimed in claim 1 comprising the amino acid sequence of SEQ ID N0.2. 

4. The isolated polypeptide of SEQ ID NO 2 

40 

' .oteirstq^iroTsE^^ 

complementary to sai isoteted polynucSde °' '° °' ^ ""^'-'''^^ 

« 6. An isolated polynucleotide comprising a nucleotide sequence thai has at least go-y iripn,-, . 

nucleotide. ' ^ nucleotide sequence complemenla^ to said isolated poly 

8. The isolated polynucleotide as claimed in any one o, claims 5 to 7 in which the identity is a, leas, 95%. 
^ 9. An isolated polynucleotide selected from: 
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> 13. An antibody immunospecific forthe polypeptide of claim 1. 

14. A method for screenina to identify rr.ir.nr,„nHr ..4,.-u 

.a« poi^Saa "r^f»s,rra:is.?r'""" 

15. An agonist or antagonist to the polypeptide of claims 1 to 4. 

16. A compound which is: 

(a) an agonist or antagonist to the polypeptide of claims 1 to 4- 

(b) isolated polynucleotide of claims 5 to 9 or 

(c) ^^uclecacidmoleco,e,ha,modula,estheexpressionofthenoc 

for USD in therapy. 

(«an.»,,„9lo,,h.p,,..„cao,,.„.,™.,sa«p„,„ap,»«,«p,^„,„,^„p,,^.,^,,^^^^^ 
16. An isoteiM poJynuclWM. ..fccUd |o™ ih, group ooo.Wtog ot 

NO:4_ ^ 'ength of the sequence of SEQ ID 
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A polypeptide selected from the group consisting of: 

(a) a polypeptide which comprises an amino acid sequence which has at least 80% identity to the sequence 
of SEQ ID NO:4 over the entire length of the sequence ot SEQ ID NO:4; 

(b) a polypeptide in which the amino acid sequence has at least 80% identity to the amino acid sequence of 
SEQ ID N0:4 over the entire length of the sequence of SEQ ID N0:4; 

(c) 'a polypeptide which comprises the amino acid sequence of SEQ ID NO:4; 

(d) a polypeptide which is the polypeptide of SEQ ID NO:4; or 

(e) a polypeptide which is encoded by a polynucleotide comprising the sequence contained in SEQ ID NO:3. 
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